ABSTRACT Changes in oxygen saturation and heart frequency were measured during sleep in a group of 21 normal subjects (9 women and 12 men) aged 19-25. At the time of the investigation all were non-smokers, they had no respiratory complaints, and indices of lung function (lung volumes, volume-pressure 
Major changes in oxygen saturation (Sao2) have been reported in apparently normal people during sleep, with a mean maximum decrease in saturation of about 11 %.I These changes in Sao2 were found in men, but not in women, in a group of 49 people with ages varying from 24 to 62 years. Other workers have found that in normal people, with ages varying from 28 to 45 years, no changes in Sao2 occur during sleep.23 In these last two publications the age range is rather wide and the criteria of normality are not precisely defined. We decided to investigate the changes in Sao2 during sleep in a more homogeneous group of young normal women and men. To minimise the influence of age4 we investigated only people from 19 to 25 years of age.
Methods
Twenty one symptom free, non-smoking students, 12 men and nine women, who had previously been informed about the aim of the investigation, took part in the study. They were admitted to hospital at 9.00 pm. After physical examination they were connected to the equipment and they went to sleep until 7.30 am the next day. They slept in their usual position (supine or right or left lateral position, with one or two cushions) and did not take any sleeping tablet.
The depth and quality of the sleep were recorded by the observers and classified in three categories: 1 (slept well and was awake less than three times during the whole night), 2 (awake three times or more), and 3 (was awake the whole night). Heart frequency was used as a very simple indicator of sleep. According to Khatri and Freis," confirmation of sleep can be obtained when a decrease of heart frequency from "awake" values occurs.
Oxygen saturation was measured with the ear oximeter (Hewlett-Packard 47201 A) and heart frequency was registered every 30 seconds on a recorder (Hewlett-Packard 7825 B). To obtain a compact curve of the whole procedure a paper speed of 1 cm/h was used.
During sleep artefacts due to movements and snoring were recorded. At the end of the sleeping period arterial blood was withdrawn. When the following morning the subjects were questioned about the quality of the sleep there were no large discrepancies between their answers and the observers' classifications. Sleep in nine subjects (six of them men) was classified as category 1, in 12 subjects (four of them men) as category 2, and in one woman as category 3. This last was excluded from the study. In this study women seemed to have more difficulty in sleeping than men.
The values of Sao2 for the waking periods and during sleep are summarised in table 2. The mean (SD) Sao2 value for women during the whole period was 96 9% (0.5%) and for men 97 3% (0 6%). This represents a mean difference of 0-4, which is not significant.
The mean heart rate during the whole recording was 67-8 (9.9) per minute for women.and 59.9 (9.8) for men. This difference of 7-9 beats per minute is not statistically significant. The heart rate decreased by between 9 and 17 beats per minute below the rate recorded during the first hour of sleep. The largest differences were measured between 3 and 6 am, which according to Khatri and Freis is a sign of sleep.
Discussion
Our concept of normality is based on the following criteria: the subjects were non-smokers, they had no history of respiratory symptoms, they had normal findings on physical examination, and their lung function indices were greater than 80% of the predicted values.'0
The strict criteria of normality used in the selection of our subjects could explain the discrepancy between our results and those of other investigators. Unlike Block et al' we have been unable to find periods of hypoxaemia during sleep in our group of normal young subjects. Block's group of normal subjects had a mean age of 38 years for men and 29 for women, ranging from 20 to 62 years. The mean age of our group was 22 years (range 19-25 years). Furthermore, seven smokers were included in Block's group but none in our group.
Our results agree with those of Douglas et a12 and Muller et al,3 who did not find any hypoxaemia in respectively four and five young normal people. Although the depth of the sleep was not monitored by continuous recording of the electroencephalogram, it can be stated that the subjects slept almost the whole night on the basis of continuous observation of the subjects as well as the subjective assessment of the sleep made the next morning by the volunteers. The changes in heart frequency during the study can be considered as a confirmation of the 
